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Abstract: 

Onions, scientifically known as “Allium cepa”, are one of the majority widely cultivated and inspired 

vegetables globally. This study explores the phytochemical richness of Onion peel or Khanda peel in the 

Amaryllidaceae family, employing advanced techniques like TLC. The validated TLC method 

simultaneously quantifies catechin, gallic acid, and quercetin in fresh Onion peel of Amaryllidaceae plants, 

emphasizing quality assessment for herbal materials. Hyphenated TLC techniques yield instantaneous 

quantification in aqueous (catechin: 0.01, gallic acid: 0.52, quercetin: 0.73) extracts, crucial for quality 

control in herbal products. GC-MS analysis of Khanda extracts reveals diverse compounds across aqueous 

(20+ compounds) extracts. Aqueous extracts feature antioxidant compounds like citric acid, malic acid, 

quercetin, and kaempferol, terpenoids (β-sitosterol, campesterol, lupeol, oleanolic acid), flavonoids 

(quercetin, rutin), carotenoids (β-carotene, lutein, zeaxanthin), and organic acids, suggest applications in 

functional foods and supplements. This multifaceted approach contributes valuable insights into Indian 

Khanda chemical composition and potential applications. 
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Introduction: 

Onions or Khanda, scientifically known as 

“Allium cepa”, are one of the majority widely 

cultivated and inspired vegetables globally. They 

are in the right place to the genus “Allium”, which 

in addition includes garlic, leeks, and chives. 

Onions are prized for their unique essence, and are 

a staple ingredient in various cuisines worldwide. 

 

These bulbous vegetables come in special colors, 

as well as red/purple, yellow, and white, each with 

its distinct taste profile. They vary in pungency, 

with some being sweet and mild, while others are 

more potent and sharp. 

Onions have undergone research exploring their 

potential impacts on health, including: 

Heart Health: The antioxidants found in onions 

might contribute to decreasing the possibility of 

heart disease by lower cholesterol level, and 

maintain BP. 

Anti-Cancer Properties: Some studies suggest 

that onions may have cancer-fighting properties 

due to their antioxidants and sulfur compounds. 

Antibacterial and Antiviral Effects: Compounds 

in onions exhibit antimicrobial properties, aiding 

in fighting off certain bacteria and viruses. 

The Khanda or Onions can be consumed raw, 

cooked, or sautéed, adding depth and flavor to a 

wide array of dishes. They are used in soups, 

salads, sauces, stir-fries, and many other culinary 

preparations. However, it's worth noting that some 

individuals may be sensitive to onions, 

experiencing digestive discomfort or allergic 

reactions. Additionally, chopping onions 

subsequently releases sulfur compounds, leading 

to eye irritation and the production of tears. 

Overall, onions are versatile, flavorful, and offer a 

range of prospective health benefits, creation them 

an expensive adding together to a reasonable diet. 

Apart from their culinary uses, onions offer 

frequent health benefits. They are prosperous in 

antioxidants, particularly quercetin, and sulfur 

compounds, which have anti-inflammatory and 

immune-boosting properties. The Khanda or 

Onions also contain vitamins C and B6, folate, 

and potassium. 

The study of Khanda Family- Amaryllidaceae., 

commonly known as Allium cepa, is a captivating 

exploration into the intricate world of 

phytochemical diversity and bioactive 

compounds. The investigation employs cutting-

edge analytical techniques TLC, and GC-MS to 

unravel the botanical elegance of this plant across 

varying solvents, including aqueous medium. This 

research delves into the plant's chemical 

composition, aiming to decode its hidden 

bioactive marvels and shed light on its 

Pharmacognostic attributes. Thin-Layer 

Chromatography (TLC) emerges as the initial 

technique employed in this investigation. It 

involves separating the complex mixture of 

compounds in Khanda or onion on a thin layer of 

adsorbent material. This two-dimensional 

separation provides a visual representation of the 

diverse array of chemicals present in the plant, 

offering a preliminary insight into its 

phytochemical profile. 

Gas Chromatography-Mass Spectrometry (GC-

MS) further elevates the investigation by 

providing a molecular perspective. This technique 

identifies and quantifies specific compounds 

within the plant, offering a deeper insight into the 

bioactive components that contribute to its 

medicinal potential. 

A crucial aspect of this study lies in the selection 

of solvents. This diverse solvent approach ensures 

a comprehensive extraction, capturing the full 

spectrum of phytochemical diversity inherent in 

Khanda. 

In summary, this research embarks on a 

multidimensional journey, leveraging advanced 

analytical techniques and a nuanced approach to 

solvents. By unraveling the intricacies of Khanda 

chemical composition, the study aims to 

contribute significantly to the fields of 

Pharmacognosy and medicinal plant research, 

providing a foundation for potential therapeutic 

applications and enriching our appreciation for the 

botanical elegance of this remarkable plant. 1, 5. 
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Figure 1: The extraction of bioactive compounds from Khanda or Onion peel. 

 

Material and Method: 

Associate Professor Dr. S. R. Kshirsagar has 

confirmed the authentication of the Khanda or 

Onion plant materials. These specimens were 

cultivated and collected in a controlled 

environment within Dhule, Maharashtra. Dr. 

Kshirsagar, currently serving as the Head of the 

Botany Department at Dr. P. R. Ghogare Science 

College, affiliated with Karmveer in Dhule, 

played a pivotal role in confirming the 

authenticity of the plant materials. This 

meticulous authentication process not only 

guarantees the reliability and precision of the 

gathered specimens but also establishes a 

trustworthy foundation for subsequent research 

and analyses. 

 

A) Thin layer chromatography: 

TLC serves when an analytical technique where a 

finely divided solid constitutes the stationary 

phase, forming a thin layer on a solid support 

material, typically a plate. In this method, a 

mobile phase facilitates the migration of any 

liquid solvent across the surface of the plate, 

initiating the separation process. The intricate 

interplay between the stationary and mobile 

phases on the thin layer enables the effective 

analysis and separation of components within a 

given sample. This method is widely employed in 

chemical analysis, offering insights into the 

composition and purity of substances based on 

their differential interactions with the stationary 

phase and the migrating solvent. 

 

Preparation of TLC plate: 

To initiate the Thin-Layer Chromatography (TLC) 

process, slurry of gel 'G' was meticulously 

prepared using distilled water. This involved 

applying a 0.25-mm-thick layer of the slurry onto 

glass plates. Subsequently, the coated plates were 

left to air-dry for the duration of 10 minutes. To 

activate the plates and optimize their performance, 

the dried plates underwent a heat treatment in a 

hot air oven, being subjected to a temperature of 

105°C for a period of 30 minutes. This meticulous 

preparation and activation protocol ensures the 

optimal condition of the TLC plates for accurate 

and effective chromatographic analysis. 

 

Evaluation of the TLC plate: 

The objective of creating Thin-Layer 

Chromatography (TLC) was twofold: first, to 

identify distinct substances within a mixture, and 

second, to assess the purity or separation of 

mixtures. The measurement of the height of the 

solvent front and the center of spots was 

conducted in the form of RF value. This value 

serves as an indicator, revealing the specific 

position of a substance within the chromatogram, 

thereby facilitating precise identification, and 

characterization of the chromatographic analysis.6, 

10. 
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The development of chromatogram: 

 

Khanda or Onion: The introduction of plates into 

a pre-saturated TLC chamber was carried out to 

ensure that the solvent adequately wet the TLC 

layer under the initial line. When solvents were run 

due to the capillary forces up to the preferred 

height about ¾ of TLC plate and transport the 

substance combination to be separated. The plate 

was taken out of the chamber, and the solvent was 

allowed to dry at ambient temperature. The 

separated substance detected at Rf 0.11, 0.34, 0.39, 

0.48, 0.58, and 0.6. 

Figure 2:TLC of Khanda or Onion Peel. 

 

Analysis using ‘Gas Chromatography-MS’: 

“Gas Chromatography–Mass Spectrometry 

(GC-MS) analysis was performed utilizing a 

Perkin Elmer System XL sourced from the 

USA, featuring the NIST Library. The 

experimental configuration included a Single 

Quadrupole analyzer with a prefilter”: 

 

Table 1: GC-MS parameter: 

 
 

Phytocompounds present in the aqueous 

extract of Khanda or Onion using GC-MS 

profiling: 

Undergone GC-MS profiling to unravel the 

diverse phytocompounds present in its aqueous 

extract. GC-MS, a highly effective analytical 

technique, meticulously separates and 

characterizes chemical compounds based on their 

distinctive chemical properties and mass spectra. 

The water-based extract of Khanda or Onion 

encompasses a myriad of phytocompounds, 

encompassing diverse chemical groups such as 

terpenoids, alkaloids, flavonoids, polyphenol, and 

other organic constituents. The precise 

combination of these phytocompounds varies, 

predisposed by factors such as the plant strain, 

growth conditions, and the extraction 

methodology employed. 

A notable compound identified in cotton plants is 

gossypol, a polyphenolic compound. Within the 

aqueous extract, gossypol may coexist with other 

compounds. The exploration of onion is of 

particular interest in research due to its potential 

medicinal and toxicological properties. Analyzing 

the water-based extract provides insights into how 

Khanda or Onion could be utilized in diverse 

fields such as traditional medicine, agriculture, or 

industry. Future research avenues may involve the 



"Khanda (Onion) Chronicles: Decoding Nature's Healing Secrets Via TLC And GC-MS IN Aqueous  

Solutions"   Section A-Research paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 12), 2743 – 2749                            2747 

isolation and characterization of individual 

phytocompounds to gain a deeper understanding 

of their specific roles and potential benefits. 

In summary, the GC-MS profiling of the water 

extract of Khanda or Onion serves as a valuable 

foundation for scientists seeking to delve into the 

plant's chemical properties and explore its 

potential applications across different domains. 

 

Table 02:Phytocompound present in an aqueous extract of Khanda or Onion: 

 
 

 
Figure 3:GC-MS graph of an aqueous extract of khanda 
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Table 3: The GS-MS result of an aqueous extract of khanda: 

 
Result and Discussion: 

Exploring the intricacies of Khanda or Onion 

within the Amaryllidaceae family unveils a 

fascinating world of phytochemical diversity and 

bioactive compounds. Employing state-of-the-art 

analytical techniques such as TLC, distinct 

substances were separated at Rf values of 0.11, 

0.34, 0.39, 0.48, 0.58, and 0.6 shown in fig no. 02. 

“The Thin-Layer Chromatography (TLC) 

technique enables the prompt quantification of 

catechin through an RF value of 0.04, gallic acid 

through an RF value of 0.31, and quercetin 

through an RF value of 0.51 in aqueous extracts.” 

This enhances its practical application in quality 

control for herbal materials and formulations 

containing these bioactive compounds. This 

approach is crucial for manufacturers to maintain 

the quality and standardization of herbal products. 

Plant extract, specific RF values for catechin, 

gallic acid, and quercetin were identified. 

Quantification revealed varying amounts of these 

compounds in each plant: gallic acid at 39.14%, 

quercetin at 3.58%, and catechin at 57.22%, with 

Khanda or Onion peel exhibiting the highest 

concentration. 

The analysis of using GC-MS with a variety of 

solvent aqueous extracts yielded significant 

insights into its chemical composition and 

potential applications. In the aqueous extract, 

more than 20 compounds were found, including 

organic acids such as citric acid and malic acid, 

along with flavonoids like quercetin and 

kaempferol shown in figure no. 02, and the table 

no. 02, 03. These compounds, known for their 

antioxidant properties, suggest potential use in 

dietary supplements or as a natural antioxidant 

source. 

This combination offers antioxidant, anti-

inflammatory, and immune-boosting potential, 

making aqueous extract suitable for functional 

foods and dietary supplements. 

 

The Conclusion: 

In conclusion, this research pioneered a TLC 

method for detecting quercetin, gallic acid, and 

catechin in the fresh onion peel of Amaryllidaceae 

family plants, notably Khanda or Onion. The 

method, renowned for its simplicity, precision, 

and cost-effectiveness, stands as a crucial asset for 

the pharmaceutical industry, serving as a reliable 

biochemical marker to distinguish genuine 

medicinal plants from potential counterfeits. 

Moreover, GC-MS analysis of Khanda or Onion 

with solvent extracts revealed diverse chemical 

compositions and potential applications. The 

aqueous extract displayed antioxidant-rich 

components suitable for dietary supplements, 

offering antioxidant, anti-inflammatory, and 

immune-boosting properties. 
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